Correlation between unirradiated cell TP53 protein levels and radiosensitivity in MOLT-4 cells.
MOLT-4 cells undergo apoptosis after X irradiation. A radiosensitive variant, MOLT-4N1, and a radioresistant variant, MOLT-4N2, have been studied with respect to their radiosensitivity and its relationship to the levels of TP53 protein (formerly known as p53). X irradiation induces apoptosis in both cell lines with the following difference: The induction of apoptosis in MOLT-4N2 cells occurred later than in MOLT-4N1 cells as determined by the morphological changes and DNA fragmentation. The levels of cell death measured by the dye exclusion test coincided with the levels of apoptosis in both cell lines, suggesting that radiation-induced cell killing is determined by the induction of apoptosis. Unirradiated MOLT-4N1 cells contained a significantly higher intracellular level of TP53 protein and a much higher level of TP53 mRNA compared to MOLT-4N2 cells. X irradiation led to an accumulation of TP53 protein in both cell lines that was greater in MOLT-4N1 cells. This accumulation of TP53 protein preceded changes in DNA degradation and ladder formation and in nuclear morphology. These results strongly suggest that the radiosensitivity of MOLT-4 cells correlates well with the unirradiated control levels of TP53 mRNA and TP53 protein, and that the quantitative levels of TP53 protein must reach a threshold for the cells to undergo apoptosis.